Test anxiety is a widespread challenge among university students. Online treatment facilitates a wider distribution and easier access to treatment. In a naturalistic study, a guided internet-delivered counseling program for test anxiety in university students was created and reviewed. Students suffering from self-reported test anxiety were recruited at a university counseling center (n = 40). Test anxiety and psychological distress were measured pre and post treatment. The test anxiety online treatment was administered in six modules over a period of 6 weeks. Therapist contact via written message in the online platform was included once a week. There were two personal contacts before and after treatment. A paired t-test showed a significant reduction of test anxiety (n = 32, p < .01). There was as well a significant reduction of general psychological distress and general anxiety (n = 31, p < .05). Participants were largely satisfied with the helpfulness and composition of the program. Thus, a guided internet-delivered treatment program is an effective treatment for reducing test anxiety in university students.
easier as there are no fixed times. This study relates to an applied research on online solutions facilitating the supply of counseling for test anxiety in times of increasing request in a naturalistic environment (university setting).
As test anxiety is frequently named as a cause for difficulties in academic performance (e.g. Cassady & Johnson, 2002; Chapell et al., 2005; Sommer & Arendasy, 2015) , it is important that students can receive help in the respective counseling centers. Students with high test anxiety tend to perform worse than students with no anxiety (Sommer & Arendasy, 2015; von der Embse, Jester, Roy, & Post, 2018) . Admittedly, it is not definite if test anxiety causes poor performance, or if the poor performance causes test anxiety (Cassady & Johnson, 2002; Seipp, 1991) . However, there is evidence that many students believe that anxiety does impair test-taking (Hong & Karstensson, 2002) , which could also affect their performance.
Test Anxiety
Test anxiety has been regarded as a continuous variable rather than a discrete category, present or absent (Zeidner, 2006) . The term "test anxiety" describes extreme anxiety in test taking. Test anxiety was first seen as excessive arousal that interferes with performance (Zeidner, 2006) . Subsequently, it was identified as a situation-specific trait in students, evident in a variety of situations in which they were evaluated (Zeidner, 2006) .
Symptoms of test anxiety become manifest on the emotional, cognitive, physiological, and behavioral level, for example strong fear up to panic, anxious thoughts (anticipated failure, embarrassment, negative future consequences), physiological symptoms (nausea, dizziness, sweating, trembling), and avoidance behavior (Fehm & Fydrich, 2011) . Students seeking counseling because of test anxiety report different degrees of impairment.
Analogous to psychological disorders, self-report measurements are typically quantifying test anxiety (e.g. Hodapp, Rohrmann, & Ringeisen, 2011; Spielberger, 2010) . In line with the definition of test anxiety being a situation-specific trait (Zeidner, 2006) , the questionnaires assessing test anxiety focus on test situation specific fears. They are also administered to measure treatment effectiveness, as they record the actual degree of test anxiety.
Current Treatments for Test Anxiety
Individuals with test anxiety have been treated with different interventions. Today, a variety of treatments is available and administered in individual or group settings (e.g. Reiss et al., 2017; Sapp, 2013; Spielberger & Vagg, 1995) . According to a meta-analysis, treatments combining skill focused approaches with behavioral and cognitive interventions seem to be the most effective options in test anxiety treatment (Ergene, 2003) . There is little research on effectiveness of single treatment components, for example relaxation training. Studies mostly concentrate on multimodal Cognitive Behavior Therapy (CBT) programs (e.g. Neuderth, Jabs, & Schmidtke, 2009; Orbach, Lindsay, & Grey, 2007) . Only a few treatment programs for test anxiety in university contexts are published (e.g. Gaspar-Sottmann, 2002) .
designs (Berger et al., 2014) , in open access designs (Dryman et al., 2017) , in clinical psychiatry settings (El Alaoui et al., 2015) , as well as in comparison to regular face-to-face treatment (e.g. Andersson et al., 2006) . Regarding test anxiety, a self-help intervention in a randomized placebo-controlled CBT trial was effective in reducing test anxiety, measured with self-report questionnaires (Orbach et al., 2007) . Whereas internet treatment seems to be well accepted (Gun, Titov, & Andrews, 2011) , many participants of internet interventions report substantial barriers to completing the program, such as time constraints. Hence, they tend not to persist in the interventions (Donkin & Glozier, 2012) . Compliance seems to be lower when internet is used at home with little or no human contact (Newman et al., 2011) . There is evidence that participants with more therapist support in online treatment progressed further through the program (Alfonsson, Olsson, Linderman, Winnerhed, & Hursti, 2016) . In the only published study on online test anxiety self-help treatment (Orbach et al., 2007) , 28% of the participants in the CBT group dropped out. To our knowledge, there has not yet been published research on therapist supported online CBT programs for test anxiety.
Purpose of the Study
The aim of this study was to design a therapist guided online program for individual counseling to improve the supply situation of students with test anxiety by determining if this program substantially reduces test anxiety measured by a self-report questionnaire and by gaining information about the program´s acceptance among the participants. Beside representative components like education on test anxiety, relaxation, cognitive restructuring and study skills, we included imagery as an additional component in CBT. Recently, research has shown a positive effect of imagery work in the treatment of anxiety disorders (e.g. Arntz, 2012; McEvoy, Erceg-Hurn, Saulsman, & Thibodeau, 2015; Stopa, 2011) and there is evidence that guided imagery reduces test anxiety (Ajithakumari, Suresh Babu, Nandhini, Mathini, & Hemavathi, 2015; Sapp, 1994) . This study included a helpful image of the future exam situation, assuming that this could enhance the effectiveness of the program.
The program was specifically designed to reduce test anxiety. The CBT techniques included could also impact other general symptoms apart from test anxiety, thus it was examined if the treatment had an additional effect on reducing general psychological distress and anxiety symptoms.
Method Participants
Recruitment took place between 2014 and 2015 at Mainz University, Germany. Participants were informed about the study either via individual counseling at the Center for Student Counseling, via homepage advertisement, or by distribution of flyers on the university campus. Interested students were contacted and seen for a personal pre-interview. All participating students gave their written informed consent, after being informed about ences in test anxiety scores before treatment between drop-outs and remaining participants. Two additional participants did not complete all parts of the program and could, therefore, not be included in the analysis. The remaining sample consisted of 32 students.
Instruments
The test anxiety questionnaire (Prüfungsangstfragebogen [PAF]; Hodapp et al., 2011) , which is a German short version of the Test Anxiety Inventory (TAI) (Spielberger, 1980) , measures differences in the degree of self-reported trait test anxiety. It comprises 20 items, which are answered on a four-point scale ranging from "hardly ever" (1) to "nearly always" (4). A multidimensional model of test anxiety allows defining four sub-scales with five items each: "excitement" ("I feel anxious."), "solicitude" ("I am worried about my results."), "interference"
("Suddenly thoughts that block me are crossing my mind."), and "lack of confidence" ("I have trust in my performance.", reverse scored item). Summing up the scores of these four sub-scales yields a total score that ranges from 20 (no test anxiety) to 80 (very strong test anxiety). In this study, only the more reliable PAF total score was used for analysis. According to the results of an analysis of a standardization sample, a PAF total score ≥ 60 (95th percentile rank) is often accompanied by clinical symptoms that may indicate counseling or therapy need (Hodapp et al., 2011) . The internal consistency (Cronbach's alpha) of the PAF total score scale was .82 before treatment and .81 after treatment.
The Brief Symptom Inventory (BSI; Franke, 2002) is a short version of the Symptom-Checklist-90 (SCL-90-R; Derogatis, 1986 ) and measures psychological distress within the last 7 days. It comprises 53 items, which are answered on a five-point scale ranging from "not at all" (0) to "very strong" (4). Forty-nine items can be assigned to nine scales, one scale measures general symptoms of "anxiety" ("Feeling tense or keyed up.") In this study, the BSI overall score and the scale "anxiety" were tested. The internal consistency (Cronbach's alpha) of the BSI was .90 before treatment and .94 after treatment.
A feedback questionnaire, designed in the Center for Student Counseling, was used to assess the participantsò pinion about the design and helpfulness of the program. On a five-point scale, (0) = not at all, (1) = only a little,
(2) = halfway, (3) = almost accurate, (4) = accurate, the following statements were rated: "The length of the program overall is too long"; "The length of the program overall is adequate"; "The program helped me to overcome my test anxiety"; "The feedback of the counselor provided further assistance"; "The regular contact to the counselor was important to me"; "The information given was intelligible". The participants rated the perceived relevance of the different modules, using the same scale.
Online-Test Anxiety Program
The program was based on CBT including typical interventions used in the treatment of anxiety and test anxiety and consisted of six modules. We prescribed weekly tasks (homework) and implemented a weekly therapeutic contact via Internet. This was meant to enhance treatment efficacy and reduce attrition rates by motivating participants to remain in the program. The weekly contact consisted of one written message in form of an e-mail, which the therapist transmitted via the platform. The content of the message primarily comprised a feedback on the weekly homework of the participant. All contents, including the screen-casts and movies (with a duration of a few minutes), were created by the authors for this program.
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Module 1: (Test)Anxiety
Module 1 included a screen-cast on anxiety in general, as well as informative texts about reasons for test anxiety, anxiety, and performance, as well as information on black-out. This module intends to provide information on psychological and physiological mechanisms accompanying anxiety in general, as well as test anxiety and black out in particular.
The weekly assignment consisted of a definition of the individual problem ("Which aspects of exam situations are problematic for you?") and aim for the program ("What are you aiming at? What is supposed to change?
Define the three most important positive goals. By which means would you realize that you achieved your goal?"). Moreover, participants were asked to describe how they experience their test anxiety on the following dimensions: emotional, cognitive, physiological, and behavioral responses.
Module 2: Exam Preparation
Module 2 focused on time and self-management strategies, motivation, and learning, presented mostly in text form. There were two screen-casts on how to create a project schedule and how to use a weekly rota. Samples were offered, like a weekly rota in the form of a timetable to fill in appointments. The participant's task was to determine their own learning habits using the weekly rota for the actual situation and to analyze their behavior in the monitored week for a future change. Furthermore, they were asked to prepare a project schedule for their exam, by naming the different steps of the project and determining how much time they will need for every step.
Module 3: Changing Negative Thoughts
Module 3 included text information on negative thoughts and how to detect them. The inner critic and corresponding thinking errors (e.g. all-or-nothing thinking, exaggerated generalization, understatement and denial of positives, exaggeration of mistakes and errors, read minds, comparison with others who are always preceded, double standards) were explained and information was presented on how to develop alternative thinking patterns. A screen-cast showed which thoughts can arise in the context of test anxiety and how these can affect both emotion and behavior.
The weekly assignment aimed at detecting negative thoughts and developing more helpful thoughts, using a CBT-typical worksheet with five columns (situation, automatic thoughts, emotion, intensity of the emotion from 0-10, alternative and more appropriate thoughts, results on emotion, their intensity from 0-10, and behavioral reaction).
Module 4: Promoting Positive Thoughts
Module 4 focuses on techniques to reduce negative thinking (e.g. thought interruption) and to foster positive thinking (exercising positive thoughts, signaling, self-gratification, positive diary). As a weekly assignment, one of the presented techniques to foster positive thinking had to be practiced, using a documentation sheet measuring the subjective level of anxiety before and after the exercise. Furthermore, a weekly assignment was to imagine and to write a script about the successful accomplishment of the feared exam and to practice it by repetition. Furthermore, one of the presented techniques to promote positive thinking had to be practiced using a documentation sheet measuring the anxiety before and after exercise. Warnecke, Haffinger, Konradi et al. 167 Module 5: Relaxation and Positive Imagery
Module 5 informed the participants about relaxation techniques, such as breath relaxation and progressive muscle relaxation (Jacobson, 1938) . There was a screen-cast with a breath relaxation exercise. Furthermore, students were informed about the use and impact of positive imagination. A screen-cast was presented to help to create a positive image of their future exam. The weekly assignment was to use one of the mentioned relaxation techniques three times a week and to record the exercise on a working sheet including the subjective amount of strain experienced before and after it.
Module 6: Exam Coaching
The final module 6 focused on the behavior in the actual exam situation. A movie called "The exam coaching"
showed the behavior of a student during an oral exam situation, which was commented by an expert (university professor for psychology), thus summing up the acquired knowledge of the participants. The expert gave advice on how to manage the critical situations visualized in the video (e.g. critical look of the examinant, black out).
The assignment of this week was to undertake an exam simulation with friends or fellow students. An instruction explaining how to conduct this simulation was presented in text form, as well as a reply sheet for all simulation-participants.
In addition, there was text material giving advice on how to increase one´s efficiency, how to best prepare for different types of exam (oral, written, multiple choice), how to handle difficult situations during an exam, and advice on how to behave on the exam day.
One last task was to rate one´s achievement on the three goals defined in module 1 ("Which of the goals formulated at the beginning of the program could be achieved and in which way?").
Procedure
The study was conducted at the Center for Student Counseling at Mainz University, Germany, between 2014 and 2015. After students were recruited (see Participants), an interview with a counseling psychologist took place. This interview aimed at providing the students with all necessary information about the program and to survey data on their test anxiety and psychological distress. Students, therefore, filled in the PAF (Hodapp et al., 2011) as well as the BSI (Franke, 2002) . The participants then received an access code to enter the online platform (which featured the program) anonymously. The time-line to start the program and to receive the first written feedback from the counselor was determined. The regular schedule was one module per week. Therefore, the regular duration of the program was 6 weeks. It was possible to prolong the time for one module for severe reasons, for example sickness of the participant.
The program was implemented on the content management system Moodle, which is offered as an e-learning environment at Mainz University. The self-help contents presented via the platform were supported by counselors, being all clinical psychologists trained in CBT. The randomly assigned counselor could be contacted via the message-forum of the platform for organizational reasons, like technical difficulties (e.g. "The link to screencast is not working.") or personal barriers for program progressing (e.g. "I am sick.") through a written message.
Furthermore, the counselor gave a regular written feedback regarding the content (homework) once a week on an appointed day. During the online program, there was no personal contact between counselor and client, nor
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The media applied were videos, screen-casts, texts, and work sheets, which could be filled in on the computer. The modules were static and all materials were printable. At the end of every module, the participant had to evaluate which part of the module was most helpful.
Finally, a second interview with the assigned counselor took place to gain feedback about the program, possible difficulties and to collect the evaluation with the PAF (Hodapp et al., 2011) and the BSI (Franke, 2002) , as well as the self-designed feedback questionnaire.
Statistical Analysis
To test for the effectiveness of the test anxiety treatment, a paired t-test was computed with PAF and BSI scores for the two measurement points. The analysis included all those participants that attended the aftertreatment assessment and had completed all modules. Participants with missing data in the relevant variable were excluded from the analysis. Normal distribution of residuals was met.
Results

Test Anxiety
A paired t-test for 32 participants with complete data in all six modules was computed without any corrections.
The mean PAF total score was smaller than 60. There was a significant reduction of test anxiety (PAF total score) after participation in the online program in comparison to before treatment, t(31) = 6.354, p < .01. The effect size (after Borenstein, 2009 ) was large (d = .96). Means and standard deviations are displayed in Table 1. 
Psychological Distress
A paired t-test could be computed without any corrections for 31 participants with complete data in all six modules. There was a significant effect in BSI total score, an index for psychological distress in the last 7 days, t(30) = 2.459, p < .05. The effect size was small (d = 0.37). There was also a significant effect on BSI anxiety scale, t(30) = 1.816, p < .05. The effect size was small (d = 0.32). Scores were not necessarily representing Warnecke, Haffinger, Konradi et al. 169 clinical degrees of strain. The PAF total score was positively correlated to the BSI total score and the BSI anxiety score (p < .05). Means and standard deviations are displayed in Table 1 .
Feedback Questionnaire
With a few exceptions all participants rated all modules as relevant (see Figure 1 ). They were also satisfied with the length of the program ("too long": n = 30; [not at all] = 67%; "adequate": n = 31; [accurate] = 45%). The feedback of the counselor was rated as helpful by all participants (n = 31; [accurate] = 55%). The regular contact to the counselor was rated as important (n = 31; [accurate] = 65%). Most of the participants rated the program as helpful in overcoming their test anxiety (n = 31; [almost accurate] = 39%, [accurate] = 29%). Table 2 displays all answers. Table 2 Feedback Questionnaire Ratings 
Statement to be rated
Discussion
The main goal of this study was to create a guided online intervention for students with test anxiety. As hypothesized and in line with former research results (e.g. Orbach et al., 2007) , the newly designed online program showed a very strong effect in reducing test anxiety (p < .01; d = 0.96) in a naturalistic trial. The large Online Counseling for Test Anxiety 170 effect size is consistent with previously reported results on online self-help interventions for test anxiety (Orbach et al., 2007) . Beyond that, students subjectively rated the program as helpful and the contents of the modules as relevant.
To enhance program effectiveness and reduce drop-out rates, a weekly counselor feedback via message was included. Most of the participants rated the message as helpful. The drop-out rate was 15%, which is lower than 28% for self-help without therapist support (Orbach et al., 2007) . Regarding the treatment of anxiety disorders, a review indicated that motivated participants benefited especially from internet self-help programs (Newman et al., 2011) . Thus, it would be interesting for future studies to include measurement of participant motivation. The importance of therapist support for the effectiveness of online treatment has been emphasized
in several studies and reviews (e.g. Newman et al., 2011; Peñate & Fumero, 2016) . At the same time, other studies did not find any marked differences between clinician-guided versus self-guided internet-delivered treatment, for example in social anxiety disorder (Dear et al., 2016) . The responses to the feedback questionnaires in our study indicate that the support of the therapist is appreciated by the participants. We do not know, however, whether an unguided or even open course, which would be even more economical for universities, will also satisfy the participants and lead to a significant reduction in test anxiety.
Concerning the results for psychological distress and general anxiety, there was a significant reduction on BSI total score and BSI anxiety score, but only with a little effect size. The program, thus, seemed to have had a small impact on reducing general strain and general anxiety. It has to be pointed out that the participants' scores in these measures were not necessarily representing clinical severity. Thus, a more considerable reduction may not be expectable. Furthermore, the program was specifically designed to reduce test anxiety, which it did with a strong effect, even though the mean value on the test anxiety questionnaire was not representing a pathological degree. We know that test anxiety is regarded as a situation-specific trait (Zeidner, 2006) , hence it is reasonable that the program not necessarily reduces other psychological strain. Accordingly, these results could be interpreted in favor of the programs specific effectiveness on test anxiety.
With respect to the use of the internet, concerns about the social isolation of internet users were expressed early on (e.g. Kraut et al., 1998) . Particularly with regard to social anxiety components in persons with test anxiety in oral exams, the question arises as to whether a personal contact, in the sense of an anxiety confrontation, is necessary for the successful overcoming of anxiety. Studies on the online treatment of social anxiety consistently produce positive results even without real interaction with other people (e.g. Berger, Boettcher, & Caspar, 2014; Dryman et al., 2017; El Alaoui et al., 2015) . These findings raise the question how and which parts of internet treatment lead to its effectiveness. In our program, an exam simulation was a homework assignment, which did not guarantee that participants would actually confront themselves with other people in a simulated exam situation. In further investigations, the individual components should be examined in detail with regard to their realization and effects. As the possibilities of the internet are now also being used to build community in social networking websites (Gowen, Deschaine, Gruttadara, & Markey, 2012) , a consideration for future programs could be to implement online forums where program participants can exchange information on the content and their own experiences. The perceived social support could be measured with online specific questionnaires (e.g. Nick et al., 2018) . Warnecke, Haffinger, Konradi et al. 171 Limitations This study has some limitations: First, no control group and no randomized design were included, as the aim was foremost to create and test a new approach and design. Therefore, other factors apart from the intervention could have had positive effects on post treatment measures. In general, the t-test appears to be a satisfactory method for measuring pre-post differences (e.g. Delucchi & Bostrom, 1999) and is often used in counseling and therapeutic research, in particular in pilot studies (e.g. Siu, Cooper, & Phillips, 2014) . Furthermore, our results correspond to previous results on effectiveness regarding online treatment formats (e.g. Andersson et al., 2006; Berger et al., 2014; Dryman et al., 2017; Newman et al., 2011; Reger & Gahm, 2009; Wagner et al., 2014) . For this reason, the reasonableness of the chosen method can be assumed. The presented online program was implemented as a new routine in the Center for Student Counseling at Mainz University. Succeeding studies should test the program's effectiveness in comparison to other treatment methods in a randomized controlled design. Second, it would have been interesting to assess the participants' actual test performance before and after treatment, but data protection regulations prevented us from obtaining these data. Furthermore, there was no follow-up measurement of test anxiety. Therefore, we can draw no conclusion about long-term effectiveness. Third, there was no measurement of differential effectiveness of the implemented interventions. Only subjective ratings of the participants indicated that all modules were helpful. Thus, it is, for example, not possible to answer if the implementation of imagery in this program resulted in an additional benefit compared to CBT as usual, as reported before (Reiss et al., 2017) . Moreover, the mean PAF score before treatment was marginally lower than 60. A score greater or equal to 60 has been associated with a clinical degree of test anxiety (Hodapp et al., 2011) . It would be interesting to see if a more severe score of test anxiety would lead to different results.
Furthermore, we have no information on the extent to which the expectations of the participants in our study influenced the results. Previous studies have shown that expectations of individuals can have a significant impact on outcome or effectiveness, for example concerning anxiety (e.g. Constantino, Vîslă, Coyne, & Boswell, 2018; Delgadillo, Moreea, & Lutz, 2016) and therapeutic involvement (Westra, Dozois, & Marcus, 2007) . This was also found in social anxiety disorders (Price & Anderson, 2012) . For future studies, it would be interesting to investigate the extent to which online treatment of test anxiety is influenced by this variable and whether participants are initially more in favor of online than face-to-face treatment due to its convenience. In summary, online programs are a convenient and effective option for addressing test anxiety at university counseling centers. It increases accessibility for the students concerned and enables wider dissemination, which may be of interest to many universities and counseling services. Contact with the therapist can be expected to reduce drop-out rates and perhaps even increase the effectiveness of treatment. Other ways to maintain the motivation of the participants could be additionally implemented, such as automatic feedback systems or reminder functions (also via smartphone). Given the high prevalence of test anxiety, future research is essential to determine which interventions are most effective. It would also be important to determine which components of the treatment lead to an amelioration of the symptoms. Structured group forums could be used to create interaction and networking among the participants, which might result in the experience of social support and reduce social fears. Open online courses for students with test anxiety across the country could provide another way to achieve quality care for all those affected.
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